(l9)H*H#llF/r (JP) 



(A) 



#^2001-274103 



(P2001-274103A) 
(43)^iB H ^^IZmOH 5 B (2001. 10. 5) 



(51) Intel.' 
HO IL 
C04B 
HO IL 

// C0 4B 



21/205 

37/00 

21/285 

21/3065 

35/10 



F I 

HOIL 21/205 

C 0 4 B 37/00 

HOIL 21/285 

C0 4B 35/58 

HOIL 21/302 



f-T3-r(##) 
4G001 
Z 4G0 2 6 
C 4G0 3 0 
3 0 1 4M1 04 
C 5 F 0 0 4 



iSEft* *M« Bi*a<D|S24 OL (^17M) S»MK«< 



(21)£HS#^ 


#S2000-160722(P2000-160722) 




000002130 












¥J*12^ 5 M30 H (2000. 5. 30) 










(72)^W# 






' f#H2000-11862CP2000-118ffi) 






(32)^5feB 


^m\2^ i nWB (2000. 1. 20) 








B* (J P) • 


























(74) A 


100064746 


















(54) \mm<o^m 









(57) [Mifii)] 

jqifq-r -5 C ^: ^ i) J: 5 J5r&:*J X $^{|^|^ L -CM 




(2) 



!^l82O0 1-274 1 03 



Mffl **x -V -7 fe o r , 

O. 0 1 mmm±(DBUiBaai7L$ O. 1^/cm2j;i.± 
O. O 1 mmJU±.(7)Sirffillji?l* O. 5^/cm2KJl± 

Mf3mia>-fe^5->-i7X'MSS<*i:BUiHm2a5-tr5 5 
;?.->-v'7— (*o 

[if^m o] ffifets«Jii*, 3. 0x1 o-^/°cu 
1 1 ] mmmmmmmitm-^'y s x$ 

[|»*3S12] tfIIBti«)ll*, 3. OxlO-6/°CJii 
Ji6. 0X1 o-6/"'CJUT<C»lia^Bi^gfe$=&-rSI^®'lb 



1 3 ] ^mm.\t^-\i ^5 5 f X I*. 

;u = - A ^fc li^lb-^r -r U^-TH ^ 5 O Jil 
±#t\ iS*iIl 1 *fcl±lt*^l 2 (ciH«0>¥^i*m 

i;'t7At ^^u-V't'At i&#t?K^b!!^5. ^fcf*AD^iCck y 

•f t' -j? A i: :^:i-:;'t7 A t * ;u-> O A i: ^ #t?K^b 

[iS*«i 5] Buis^SJli*. h'j'^Atr^us 
-'t7Ai: s#t;®ib!^. ^fciSJbai^ird; y -f I- 'J 'i' a 
t t;u5 -ft? A t $^t?®<b!|^**-r'5^b^fei*^t?. 

im^m 1 6 ] m^^MiiBuiB-fe ^ 5 •> xtjifst* 

If 1 7^l^ e.if 53?ii 7 *-ea)t^-r^AMciB«i<D^|i^i*s 
[if*«i 7] BfrtB^aJiii**5x$^tiN i»*«i 

[!»*«l 8] BfliH^SMI*, 3. OX 1 o-6/°CKl 

ji8. 0X1 o-^y'ciHTa^mmmmm^mir^is^:^ 
e-efcs. m*iii 7icia«<o^»f*tijt^Sffl**x*> 

cif*jsi9] HuiB»a^i*#^^bi^-fe^s->-f x^ 

[iS*iS2 0] mrlB^aBI*, 3. oxio-6/°CKl 

±6. OX 1 o-sy-ciiiTaimmmwM'^'n^^tmit 

[if 2 1 ] ftrlBl^^^bi^-b ^ 5 X I*, S^bT 

;u 5 -':7A*fc^*M^b';^•<m<z>t^-r+l3!l^^ 5 o Ma%m 

Ji#tr. if^ili 9^fcl*«««2 0|CsE©©^N?**:Si 

[|f*«2 2] Mia^Sili*. ■5'1/'?*xt>. ^'J:? 

t, JtC-SP J: y 5M«3h.fc'>'5: < <k * 1 "^t?. 1 
A^?.IS*«2 1 ^-ea>t^■r*tA^I=IBttO)^^i«t*:Sit^e 

2 3 ] mmmm itmm-b ^ s ^ x 'Mi^i* 

ff*«1 3&^t)if^^2 2^-l?G>t>-rtt*-»l=S5tt®iJi«i* 
^jg^Sffl :b*x -> ^ — I*. 
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[000 1] 

-So 

[0 0 0 2] 

jtffltD^'x^sitL.. ^£^>Ml3|^;l:.Tn^3b^?, t— ^— -eAa 

[0 0 0 3] L*^L. fi^. ^Wt$:^S(DS«a^b. S 
mic J:-5;SJS^?':tfX<D3iS+L05:7^i^-|=eS LTx ^i/ 

^fc„ -ec-j?. «ife<Dx.>g^>y^a-»?»)SJKia^«$afe 
© ^! -1- 7f A^tju^t^ y o o , 

[0 0 0 4] 1*^^(754^^t*:il5S^a-ei*. il^^f*-^! 

T. I^SLfcy. <S«64ll=@^Lfcy, «^«:lcrtmL 
Ap-r ^ c i: ic cfc y (c J: o T 5^ -v 
-r -5 C t^l:: <fc o T##f*:'l7 x/N^S^«:(D±lcB 
^•r-So S^S^xfc^^f^-t^x/Ma:. CVD (ChemicalV 
apor Deposition), '^^XVCVD, x.y^t^^^ 

x-7 X ^ ^cDMJBjsjis^x ^>^mm ^mm 

■ri.fc*:>(=, 4t#«i:'t?x/\roilg^:*:^< L-c, i «co!) 
x/\^ y (Dts it $+L**St*:^ 

< Lfc«-&. 4i«1*Sit^Srt(cfclt^x-y^>-y^f>S 

[0 0 0 5] ¥^*t:Sjt^acD^^>/<lc^Mrt 

ig^i!^ # SHrIt ^ l€ t£fi<] icq): tt .5 @m ^ 
rBTP:tf;^©3iE*i.*<5Fi^-lC'5:y. ¥^t*:'i?x/\<7)a®f= 

r, mff$i5E-V>x-v5^>'>*$4^«t$:'i>i/\<DS®lc*iL^r 



;^<Djijg$— ^i=-r-s/=a<)i=. ^^^i^-t^x/Ntogjioii 

-h ic l^-C T? # 1. f£ Itl^- 75: **xSJg c> , 
[ 0 O O 6 ] 

[^B^A<P9iLcl:-5 i-r-SBS] St&$i±^SJg 

100'«'400'C, r^^XVC VDT?2 O 0~5 O 0 
"C. CVDT?400~800°CfISt?fc.5, 
[0007]®^, "^xyN^^i^lCt-^i-^l^gmL 

T. •^;x/^$e^al^trsfE$^T'5:5fc»l=!0.S3a:^ 

(-*n^^?*i, 'i7x/\;SJS^-?-;h.lc1NiorTlf e,tL*fc 

^l=:*®«<0';7x/\SF«3fc*jit-i)**X©igJS$l^— 
lc-r-S<7)(*SM-t?. SJ5aJS*^R>il=*or^;Ei:y, IS 

[0 0 0 8] ^ciT', ^m{^mmmm.<D9\-(Dw.'Mti^ii3m. 

ic, X ^ -IJ-fiJlcajg $ -tf -5^51 s«gffl-r -S C 1 1= 
[0 0 0 9] L*^L, :tfX5/^':;— tt:$jiia-r-SWf=s 

©MJiTL^ffls^-yr. '^tz\t^miMmmzm.^±&'^^ 

[OO 1 01 ±tB(DPD^H$^3i-r-i)fcto(::, ^'xi^-vr? 

t — =J-1';U-V>t— $1— i^^-fe^S -y^Xfig)^ 
«:®FBll-jft<i^iiA/1?7^':/ h:^UX^SS$fT'S:5 dtirj: 
o T t — Si -^rtSE Lf= A'Xi/^ "^-ftc^Sit-r -5 

-e, t — ^— rH';U$**X«>-vr7-^'t*:fl5»*^<DF*3gPf-ll 
iiti, »*^A<1 OmmJ^^Jl(c;S:orLSL^, SSTLId: 

^JgJig-r -SfiMA^ t — ^« — =1 -< ;ua5atS{±gir <}: o T$IJ 
Jfe-So t— =i-<;u$SiS-r-S>fc*ilc**Xv-\r 

[OCT 1] -tcT?. srSA^Ec^ox/Ni-r?® legate 

/ ^«}#^^: A> t> ©ffl*fgftT- *"X v- -V -7 — t*: S , *'X i/ 
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[0 0 12] ig<oaBi=*5LN-ci*, s!aa>'t7i/Nf£if-e 

JSJEcJaSi:^ 'J— r:.>^*lcgil^f;gJgl*M'5:-i), -SSI:: 
ajfjajt cfc y ^ T (f T V A' -7 -i*. 't? X / 

^« — $ F'^S^ L JEf L^:y X -V r? — ^l*TCD t — ^ — <7)fai* 

[0 0 13] drofeBjcDSMi*. -hj^corp^e.^ 

v'-V r?— f*$attf ■& ^ <!: -C-fe-So 

[0 0 14] *fc. w©fi?B<©t,-5— ofljiMi*, nm. 

<0 -> ^ -7 — L^T 4, M MftG) C y it 

C i: 3b<T' ^ -5 *«f*:^jt^§ffl :tf X -i* ^ S^-T 
[0 0 15] 

[0 0 16] ^7 'J— ->r?*MJS$Me>-rfcif)l-l*'>t£< 
t * 2 4^Wi*lJi®®?lcDSSA<ec: t.:^j:L^**X v^-^ 

©its (O. OlmmJilJi) COailfL$ff^fiEL.f=A*X-> 
$2 4^[aiil±.l::-ri>C<t*«-C#*, UfcA<r3T. CO 

je-^t'feL^. ^fc, **Xv-v9— Lrt- 



A<1 BtPBml^-eS5*0)3tI<SI*+tTL^fc*<. t— ^rt 
[OO 1 7] J5^5(7)^S|-14<Da^A^C>^.. Sf^U 

< I*, ccTj^^Hoo^'xv-vr?— W~fcHNr#?gJf lit— 

[0 0 18] W^L<I*. CWfgBJO^fXv'-vr?— 

#t;, C<7)J:5l:i-r-5Ci:(Cj:y. >P^Xv±gpliat 
±rx v-v t OfelOJ^ra $ Jti: < -r -!> - i: A^t? ^ -S® 

[0 0 1 9] »*U<t*, CCDflKtO^fXiz-V?— <*l= 

fcL^T■tr^5■:/'5'X^^^^*««l*. itSO. O 1 mmJU 

<l*i£SO. O 1 mm)a,±fl)S®?Li&0. Sffi/cmZ 

\>x±Mt^. «a?L<D:^^$ t^JS^-hlBcDfitei-tl=■r 
-sci^cJ:y, #^{*^jt^eOT^v>/^i^T-sfE**x 

^i^-|c#^^*'!7x/Mc^$&-r'l)Ci:A<r-^-5<D-e, ¥ 

sfls-t? X /N©*® Jt<Ds«^*^»i y i^-i=-r S d i A< 

[0 0 2 0] ccD^B^cD^fxiz-STr?— -saw 

Xi<'-V7-*t:<D«*tA<iSfSH4*iixSi: 

too 2 13 ^<nS68B<D:*fX->-V'r7— {*lc*>t^■c■, 
5 -y -5; X ^!i3«:«*t 1* . m l « -fe ^ 5 ^ X {* i: B 
Z(D-k=7S:v<Py^mi^^t^-^^. #lilll*lg1 W-fev 
5-y^X^^t*(DS®-hlc}^fi£$;h.S©A<»*Ll^o ^ 

LT, c:(Of6Bj©**x'>A''7— w*. !»mm*i^mt&^ti 

fcmi «X»-b^S':/->X:^iKi*:<DSSitlg2(D-b^5'v5' 
X'M^igt*:t©ral=^^^L. mifl)-fe^5-i''?x:^^t*:i: 
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S 2 (OHr ^ 5 XftiBi*: t ^Jg^-T ^ $ t. (c 
[0 0 2 2] ^f=, C<D^?§<D*'X->-\"7— 

^ £ -y Xj^i^^^:^ 1 mz If ffi l^T , C (D-b 7 5 ^ 

jt^fSf*a)-:^cD«® 1=^11 Jl $• t —[51 8S/ -{^ — > i 
^i^(o— :^<DmmzmMm^ti—^ —m^f t l 

5•;/^XA^c,/d:5^HJg■e^S^g-r■5<!:t^5«Jt-^?. t — 
- lU SS ,t ^ ±§paS ^ l^iS L -> -7 — I* 

[0 0 2 33 ±ffi©^igg*fcl*<SSJl(***^x^^fe 

iy^'7—WX\t. Wl^tt,'it*14, W«ECOtSjS*^P>. 
±lB«ft«S^ f=l*«aMI*l^^<b!|^-l2 ^ 5 X 

[0 0 2 4] ^f=. S«$««-r«-b5 5 'y^7Xt LT 
^^bT^USrir^A. ^^b7';U5-'t7A. S^b^b- 

UOmMait. 3. O X 1 0-6/°CJil±.8. 0x10-6 
/ 1 Jil T <© f^lKflfifig Sfc * * ^ -5 ** ^ X g fc S (D A< iff * 
LL^o C(7)J:a<J**^Xll$-±IB<DgSMi: 

tt^\smmz-r^^tt<x'^. ^^■^&■5.t^l*:b*xv'•v'7 

[O O 2 5] -hlBroS^gt LTIi, Tr^^fil+Wfttt 
05iSLN:ti'^X$ffitN^^i:A<Sf*LtV^fc, ^rS*« 

M<?5M.^*^f>. S^^ii, 3. ox 1 o-ez-ciujis. 
ox 1 o-e/'cJiiTt^^sfi^fll^g^S^-r-S^r^xJir'fc 

■5C ^:A<^If^Lt^, i^'Xv-V^— i*$Sjg*'>b 6 O 0°C 



[OO 2 6] S*t$«J$^i.-fe^5->->Xt LrM^bT 
;^5-'>A$ffl^^-5«^(cl*, **^X<D*-et,;1|;K14, 
^S»tt<Da.^*^e,, ±S<OSS®li, ■<':;^;uet7A 

(Yb) t^-:i-i^0.ix (Nd) t^/Ui^-t/A (Ca) i: 

^^tr^^bti. ^fcfittif^(cj:y-i'-yx;ut*'l7A (y 

b) i::?-^v'i»A (Nd) i:*;Uv"t'A (Ca) t 

t;^<b^**-ri)<b-&!g!ii&#t?<D*<»*LL^. a*f$fli 

hU'tJA (Y) t7)\,^—^lK (A I ) i:^#t?K'(b 
*fcl*JnS»(=J:y-f KiJ-t^A (Y) t7;t5-'t7 

A (A I ) t$#t?K<bifei^*-r-i)<b^fei*-&t?<o*<» 

[0 0 2 7] ^fc, Jt«M*fcl*«^Ba>*t*4i: bxl^ 
K<b!|^-b^£-:/4'X^fflL>^ii-&, 3. ox 1 o-6/'ic 

jii±6. 0x1 o-^y"'c\>xT(i^mnmwm.^-^-thtm. 

•IbigS-b^ 5 •:/•^7X$fflt^§<OJ!l<l^f5*<DS.#.Avp,Jf^^, 

[o o 2 8] c<o^iBa):tfxs^-^'7-^i*:(cfctvr3?ms 

[o o 2 9] ccDfiB^ro^'xv'-v^':?— f*ic*;LNr> 

Jlli-tr^ 5 'V-^X*S^<*»*trtcD¥®lcja-:3T}^fie$+i, 
i>(X)*<iif*Lt^„ A'xi^-v^—tfiiiv S^WjK^ 

SSSf S J: 3 l=-b 5 5 ^ X j^^*|:»*tl*j(©2jis 1 1^— 
(D¥®(C;iJoTJ^J?E$*l,, -tr^s •y<7X^^!^^*A^f>Sa 

;i t J: y , L-Cl^S^z^ S X 

iz^5->'^x*^js«:a*tJCF^m**i,fc^m 

jti o r jg/S-r -S c ic d; y *-x V A' irAn 

[0 0 3 0] CrofgB^(D**Xi/-V7— -tZ^S'V-^ 

X'M$S{*S*ricrtiESttfc;Ujt^tligp$*'t)(c<«^^(D 
^ Ul^„ ^CDcfe 5 l^f -5 C i: (r J: y-, -*'X *> V "7— 

[ O O 3 1 3 

[seB^«DiiSE<c}f$®] s 1 i: 0 2 r*v ctoieiBcD^x ex 

[0032] Hi ir^-f .fcdiC. CVDgM-V>X«y5^> 
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3^jjnf?ft-rsfciftKDt— -9-io)ss2 1 f^m^^o 

<$^x/\3C7)_b:^iz{i. iti^xv-v^— 1*1 ;b<|git»^>ti 
So ±rxi>^'7— 1*1 I*. JSr5:b*X$Jliii$-l±Sfcd6CD 
«itoaJi7Ll 1**L. JSJ£±fx$iPl^t-^fc«)(Dt 

— >f±»Sli(Dff^»r'±rxv-vr;— ^1 in^/^^F^txt^ 

AP 200:6^e>^-V>/<loi (;)rtS|5(z:^A$*iSo # 

/N3a)^®Ji(C{tt$&$tiSo ^»1*^x/N3CD^®±lC 

-V>/<1 O 1 CDi:^a5<D:^^x$j*m'r*fc4felz«mP3 O 
0;b<Slte»*l■Cl^So 

[003 3] mz{Z7r:'t<i:3iZ^ y^yX^CVOmW.^ 
Z^^X•7X^y5^V^'SSlZffll^e,;{^S^-V>/^1 0 20) 

<3D¥»{*'t7^>'\3 ^lEa-rSo 4^^i*:'t7x/\3[*'^7x/\ 
#^t*:2CDJi[C@^$tlSo Ox/NlSJtt$:2l*^^fls4 
CDJL^c:^#ltt>;t^Tt^So -I? x/\#^i*: 2 ^Wl*'^? 
x/\3^ija^-rSfctf><Dt— 9— lHlffi2 1 i:. ZfyX^ 
^^v>/^i o 2F^(c^^^iJ:Sf:ia6<D::f^X'7TS?« 
@2 2^. ^^<*'t7x/N3 $gS-rSfcibCC>ifm:^^^ 
*$-t±S»m5^^^v^'ffl«^12 3<h^{iK.Sc 
x/\ 3 o±::6-fcf*:tfx->V '^—^ (* 1 A<isit e>*tr i^So 
ry'xv/A'^— 1*1 I*. J^)S:^''x^®3SSl±Sfctf^O«iit 
cDMJiai 1^>*U. 3^^X-7Tgpa«l2 2lcS*lRl-r-5 

— i*1 |:lI^ja^?+trt^So ±rx^AP 2 O 0;{)^t>^-V> 
0 2CDrtgPfr#A*tifcMff$^ffl*fcf*X'v^>i^ 
ffi(D**XI*:tfXv^'7— 1*1 CDSffi?Ll I^Jl^lLT* 
®{*Ox/\3CDa®Ji(r:-K$&^?tLSo .:tfX->-v7— 1* 1 
l:i ^ -hSpmS ^ 't? X / \^i^1* 2 ( c ^ 

$+ifc3^^x-7TSpmffi2 2 i:corBir*3f5X-7SfmA<^ 

r^^l**^ x/\ 3 cD^M-hT'RfrSOMf^^^fcttx 

■rS/c(to<DSt^P3 O OA<laI+&^^rL^So 
[0 0 3 4] 1113 f*. CtD^B^^Dl^^Xv^A^r?— 1*CD 1 O 

^fxi^-vr?— {*ilc*3t>T. -tr^5 •>i?xi^$S1*S*n 
oicttt--^— [H]£§/"?^— >i 2-\b::^^x^±gpS® 1 

4 ^i[^j?fc-r*^mgA^rt]ffi**tTi^So 



[0 0 3 5] BI4-'06I*. c:<D^0J(7):^*x v-vr?— 1* 

[003 6] ll4i::7K-rcfe5l^. :tfx->-v'7— 1*11*. 
2te<D-tr^^^:;^X!)SJg»S*t 1 O a ^ 1 O bti<tS^^ 
titzm^it^m-t^. -tr^5^V^Xt^3^^a«1 Oa<D- 
:^a)S®JifC|*®Sjl<t LT t— ^— SSS/^^z— > 1 2 

tLfc-fe3S'>^<7X:^$S{*S*t 1 0 aCD-:^(DS®^-ll^ 

5 ^>^X!gE^l*S*f 1 o ba)SS^cDFp1^c:^•^xB*fc 
^*l^^1b!ta-fe ^5'>^xg^:fra$i±Sci:lc<i:or-b 

^5'Vi7X*|EjSg{*SWl O a i: 1 O b*<fS^*4^Tl^ 
So «gJ[a)K®?Ll If*. -t:^5^y':7Xt^SSi**«l 0 
a. :tf^Xli^fcl#:|f^1b!ia-t2^5'>'i7XJ11 3. -fe^ 
S'>^7Xj»|ig{*»«l O b*Sii-r«J:5lw]^/S**fC 

t^ ck 5 ic ff^ig ^ tiT t ^ S o 
[0037] glSfC^-r cfc^l:!. 2*JC<Diz^ S 'V^Xiig 

»^f*<7)rpii3#m{*'^— X h^^^T*^Klg■r*-i:(Ccfc 
-{*4bLfc-fe^s*v^x!BiJsi*^*n o(D[^mzm 

l^o CCDii^. Ji^Jli:LTCD**^Xjl*fc(*#®1bJ|^3 
•te ^ 5 <7 xB(*:tf X V7— * l (r#^*L*»:t>o 
[0 0 3 8] ^eiri^f s^'Xi^^^— 1* 

11*. t— ^— 01^/^^ — > 1 2i:^^XvJig5m@1 
4^#m]i<7)?^^T*^^®LTl^So -te^5*><7X!gSStS 
1 o a<D-:Sr(DS®Jil:i»aH^LTt:— 5^— 
— :> 1 2;b<^^/S$ttrl^So t— -$2— HISS/^^— :> 1 2 
A<fl^iSS?+L/c-te^S':/^xtS$§1*i o a(D— ::^a)as^ 
-tz^5*v^XiBI3K»1 O b<!:a)FBlfc**^XH*fcf*l^^ 
it^-iz^y 5 'y'^7X)l 13a $^h^£$i±SC:t(3cfcoT42 
^S^>^Xtft^gi*1 O a <t 1 O b^i^^^So ^tz. -tz 
^ a ^ X!l^$gi*SW 1 O c (D-:5CDa® -hlC^mJl t 

-hSPtttll 4A<Jf$i3E$Hfc-fe^5'><7X!tS$gi*S*n O 
cCD-:^CD*®i:-i2^5'>'?X*ft*£1**Wl O a cDffe::^ 

C0«®i:<DFBl(c*f^xM^/ctt#®1b^-b^S ^>/^XJl 
1 3 b$:/r-ffi*'ti-SctlCcJ:-DT-tr^5^;/<7X!lilJg(*l 

0 a <h: 1 0 c ^tSB-r-So ::coj:3(:iLr. t— t?— ^ 

So 

[0 0 3 9] 3S:jb\ *iXi/^r7— tSl I*. t-^i-BlS 
/^^— >i:::^^Xv_tgpSffi^^feS i o<D#«g(D.59- 

<7> ^ ^ 1*3^-^ s J: 3 e r ^'x -vc; — L r t cfc 

[0 0 4 0] mat. t— ^— fUffi/^^— >;5<j^j$*+t 
fc-t^s*:/^xiS*S(*S**i o.a<r)— :&a)a®$^"r¥ 

1 1 ;!)<-b5 s 'v^x*^i^l*»Wi o acD-::^(;:)«®fcj!^ 
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^->l 2a)M3SgB(rlin$Plrj^^'r*fca6<7)RJf^ttO!) 
Sl^^^ 1 2 a i: 1 2 bm^f&^HXl^^a -tr^ 

^^>^7X!H$£<*S«-1 O a(D-:?^CD^DiJi(rfi;MJgg|ai 
SPt LrSJt-lz>-9-^»A-#-SfzA6<7>«SPl 5;i<5f$j3e^F 

[004 1] ^8 1*. Zr=yX'^±^mmtm!^tsHfz'^ 

S7?)^-Sfe-r^cfc3fc-tr^^^v>7X!^$£{*g^^ 1 o CCD- 

:^cDS®±lc^^$^$^^rt^'&o 2ocdSj1?li7 

a^l7b3!)<. 0 7|rjj^-rt:— ^—iHlSSy^^^ — XDjfM 

iS^I 2 a 1 2 b<DitLm\Z-^-t^^3\z:mf&^tiX 

-So 

[0 0 4 2] ^fc, ll7|c^-r*5(::-fe7 5'V^xiSiiS 

(*i o a (D—y3<D^m±izmms t urt— ^— 0ss/< 

t— ^— tUSSA^i — > 1 2$^aMQ)}^^-!?f*3^-r-5J: 

[0043] ll7(Z^-r<J:7(C-b^ = -y^Xi^ 

ig**! 0 a(Z>-:;^<7)a®±l=#®jli: LTt— ^— ESS 

^X)i-C**Saf-SCi:|rJ:y, Lrrot— ^'- 

1 *ftCD-b^5 <V':7X^$Stt:i O a ^fflL^T. **X->-vr7 
— tSA^t— Si— iHlSS/^^' — >1 2i::^^X-7±$pa^1 

[0 0 4 4] g|9(i. t— 51— Ih1ES/<5'— >3b<ffJ^$*t 

l=, i*f^«S^^i 2a<tl 2 bA<, t— [3iK/<4t— > 

1 2lcJgJ^-r-l)c}; 5(r-b5 5'y^?XMlSS{*:«*t 1 .0 a(D 



ffldicSM LfcjgSiSS^e? J.— ;^*fflt^r #xi^Y c?— 
[0 0 4 5] 01 o(*, zr^x^±s^miM/}<m^$Mz 

'S.fe-pJr-fe^s-v^' X j^iS**:**^ 1 o c CD— :^a)S®± 

ftss it^SG)^ -V >/ <o*m!i-i?iBig t mmv # -5 * 3 ic 

[00 4 6] c:<»^BJ(D:tfX'>-vr7— i*CD**t$mJiE-r 
^ S -^z-^XfiiRHfi-ft. /\P V>*#t?lgft14<D**Xt|l= 
[ O O 4 7 ] -tr^ 5 X|»5fe^ Ji£}^-r'5:^J^i: Ur : 

I*. K'5'5'— K, fflmu, :>'L/x^a)^i^«j(Di/— 

[00 4 83 }&^^^!sifUiy^Lt=m~^mr?>o m 

K*ax$iffi L r t, J; L^, fc/i L , •*SE-¥'JS y 
£0 0 4 9] -tl^S -y^X^fStttroilC^? ^-JfXT^^-^ 

fc(*^^©^att!^^$^t;-<-x K^EPSil'^^PLr^ 
C t ir J:o r«S® $-fe ^ 5 -:7 XJS$g<*:(DS® 

i^-b ^ 5 X^<7)}g«»i^}-«E*-a--S C t f= J: oTfi 
te-&t>-a-T-fe^ 5 •y-S'Xl^llStti^lt^f-g.. c:® j:5ic 

(00 5 0] J:i£<DM5t:^iSl::*St^TI*. -tr^5-yi?X 
^imi*:<D±l=^®14!Ks»$^tr'<--X> Lr«S# 
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[0 0 5 1] t:—'9'—f:f'yX-7±^^m.<»Z'oa>mm 

[O O 5 2] SiS:b-X*l^-l::4^»<*'t7i/Na)aS±l= 
[00 5 3] 

mtl^X^-y h*)7 (Y203) $5K«%i:/<-<>'S^* 

ic^S-ixfc 3 1- 5 o o^irol^Ji7L$^T*.tS^-^-cfl^R£ Ufco 
8 0 0°C-C-4i^FBTMJ^Ufc, #8*l.fc^^i*<»-t 

[0 0 6 4] l|{t(D^^tTJl'5-'>A^^i*:»«<»-:^ 

(Dumii^'i'X'fsimL. 7 o o-croa^^-xrt^i^ 

[0 0 5 5] -yj. t3ltfc©S<bT;U5-t7A^llt* 

S5 0 0°C-C-B5iSiUfco C(DS^bT;US-'!7AtB^i*» 
t g»®jg*<?^Bg*+vfc!S'lfc-r s — -t? A 

*-e^^U-CSL*«-t±fc«B-ejaS6 5 0''C<DSm:'3 
ki*>-eiS-&Lfc. ^(OJ:3l-L-Cgl4|C^$+V-5J:3'ti: 

t -lfil^/<^ LfcM^bTiU 5 =.'i7A:K«S 



[0 0 5 6] ^#C>*l.fc:'3X->-V'7-(*1 l=5p-rc 

S3 0 0mm(D->'j3>'t7i/\3$®1i-C;ag7 O 0°C 
irJOSiLfco :tfx->A'C'— 1*1 CDt— 5'-lBlS&/'? 

^— >i 2ir 2 o o vSEnAPUx^fxv-v:?— (*i 
o o''cicttii6Lfc«ta|-c?aJ«:**:^*SaTLi 1 1ciljS^ 

X / X 3 I- 33 It -i> jSS^^^ W«® iSStl-l- cfc ^ 

-cji'iSLfcirc^. ±o. 4°c-efeof=. ^fc. msw 
s^fc*•x^ral.^-cM^b^^'> (T i N) is^exua^t? 

x/N3©«®±l=5^«-r^«iS^1 OO^ratT'JJofc 
;b*X->-V':'-{*1 CDS®-^m®?L1 1 T-l*«){^fi£A< 

>Ox/\3a)gS±t?l*SSO. O5/imJJi±(0^^-T 

1 (75t-^-lBlS/^^— >1 2^(OS3S<0«$&^ffJt$ 
■t±-g>i:. :*J;j?.->-v":'— <*i (7);gSi*6 0 0''c*xc>S;a* 
-CI oij-C-PligLfc. t-^»-lHli»/<^->1 2^ 

|C2 0 0V<7)m)i^EPl)nU-C'a3i^W*^>-^='^^^- 
^^^^r:,-^ 1 (D;aSi*S5SA^e> 6 O 0°C*Tr 6^J-eiiJ 

[0057] cussed 2) *ss<5iji <tpi:.ss5t:^ji^s 

05 V ^ 9 — * L , 
[0 0 5 8] »P,;Kf=**X->^'7— l*1^S1l='P**^ 

I-SS3 OOmma>->'j3>'!7x/\3$fc1*-C;a«7 O 

o°ci=Jof^Lfc, *-7.v/A"7-i*irot-^-[5l 
2IC2 o o v^enSaLt:**;^v^'7— 1*1 
$6oo°cicj)nfaLfci^t®-esrs*fx^aa7ii i i=a 

i§$-a:-C->Ua>'t7xM3(Da®-tl-fi**&L'^=« ^^''^ 
^ T- V 'J =3 > '1' 31 / N 3 (D^H l:^ 33 It i> SS^^^iW ^ 

miE^smi-^^-cmmLtz, -E-(D;gS5j-^ni*±4. otj 
■c-feofc, i,ij3>';?x/N3a)SS±i-M<b^^' 
> (T i N) lasj^fiic-r-sias* 1 oo^fpm^-^fc 

:b*Xi>-V'7— t*:l <D»«-CD«®ASSJHH.1 1 Idi^ 
>';7x/\3a)^S±l=i3U-CI*. 3feS*^0. OS^/mW 
5z-l2li^/^i>->1 2'^0)m3I<Ottl&$<»Jfri)i:. 

xi/-^r7-{* 1 coSJgiie o o•cA^p.S;■al- 1 o^J-ei"! 

SLfc. t— 41— iHlSS/^^' — >1 2|r2 0 0VCD 

[0059] {|ISS«<I3) SllfS««i 

o-Cll-CD^CDK®7L^^-r'i)it^3 O 0mm. 1 
mmrog'fbT^U 5 :r A^^i*»«$ 3 tStSSlit Ufc. 
[0060] 1 ^(DmitTJU 5 =.':;i*^^t*S*tCD-^ 
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[006 1 J ^tz. =t.3 i tfea)M^bT;U5-'!7A^!^i* 

[0 0 6 2] ±|^0)2ts^0)g^bT;^5-'^7A!^3lS«:a# 
mi~i^xmnif^=it(z.jzij. ^nx^nx, t— 

coo 6 3] ±IB(D2*fe®M<bT;U5^';7A^jSt*:»*t 

i * 3 1 t5c®g<bT;U5 --t? A'^i!iSt*S*tt * . HfiE^ 

vA-r?— B:i ^SlatLfc. f^^+tfe^'Xi^-vr? 
[0 0 6 4] C(D**Xv-V'j'— ■WJI $gl2lc5i*4X'&<fe 

C V omWlzm^SiAjtzo '!? x/Ng^^i: 2 CD±fCltg 3 

0 Omm(Dv'J aV-^x/NS ^SgltTigS 3 O 0°C(cSn 
S^Lf=o A'^e^-vr?— t*:i ©t— $t— lHlS&/<5« — 
>1 21=2 O O VifgiSQU-Ce O OtlcATXixV?— 

1 ^»Df^LfcttS-C?J5rE:**X^Sjl?Ll 1 (=ail^#'5 
C i: ic J; or -> 'J 3 >^ x/N 3 X 
f&Lfco •?-<Dtt®-e>>U3lx>t>i/\3©SBil=*Jlt'5S 

o. 5°c-efeofco **xv'-\'r7— <* i (0:^^X-7±giJi| 

Si 4|Ct 2 O 0 V$epSQLr-5=--\'>/^1 O 2fl)|?gaJ|= 

m±\z "J a v^-fbm$ff$i?g-r -sffls^ 5 o mmmj: o 

fco •>'; =l>'t'x/^3CDS®±l=fcl,^r«^gO. 

0 S um&L±<nf^—'f^<?Mt%±\.t^f^r)tz. S.^m 
7^, t— S2-Ih1SS/^$— >1 2<!:3'^;^v±g?SMi 
4 lrttifg-r.5m31$»Jh-r **Xi>A'':7-**:i 
gA<6 0 0°CA>P,MS(zi 3^J--eSiJilLfcc *fc> t — 

^— (HlgS/<df — 1 21=2 O O V<»?affi^En*DL.Tr®3S 

6 o o °c*-c 1 o -^^vmmLtzo 

[0 0 6 5] (S!S^4) ^ibT;U5-'!7Al9^|C:^J5E 

811^.!: LT-f >v K 'JT (Y2O3) 3Sfi%i:^'(b*;u 
->r>A (GaO) $1 afi%i:/<-l'>y<»:^^*nLT^ 
gJcjM^Lfc^. ^ro;l^ita*$, jt^ig^<Ol?^A<l . O 



{**I£JSL*:^, !^3!S^lCteL^T^@A<3 0 0mm|C35: 
■5J:dlCfT*.Si^, ^fc^^S^^rifel^-CitSA<0. 5 m 
mlC^f^J^^'SaSTL^S O 0^1ft■*.^SL^T}g^Lfco 

tzo C©J:5l=Hlill/^^ — >^Je^LfcM'(bT;b5-'> 

ta^*?-t*riftBE«Lfco mmmLtzz^<D^it7)i'=.— 
'i7A^}^{*$;aS8 0 o'-crosmA'xMSgtfr'ffiiSiL, 
;SJR1 8 O 0°C-e4^H«li|g-r-5Ctl=J:y. 
— lxi:^1br;U5-'t;A$|g^lc;^$gLfc, C(75d:5lc 
LTS5lc^-rJ:3'5:. t— S»— EK/^^— > 1 2 $f*3 
^LT— (^-fbLfeM-fbT^bS^-t^A^fSftiSWl 0A^& 
^f-5**X->Y'7— (*1 ^SitLfc, ffe.+lfcA'Xi/V'? 
— i^roJli^l* 2 . Omml?fcofco 
[00 6 6] #t.ttfc:^jX->-vr7— tSt iCn^TJ: 

a JS: c V D^si=ia^a>i/f£o xy 2 ©jifcia 

g3 O Omm(D->U a >';7x/v3 ^Wii^X'M&7 O O'C 
fcADi&Lfc, — ^'X-v-vr?— 1*1 Ot— Sf— [h]^-'^ 

$f— >i .2IC2 o o v^EPiraLr^'xi^-v!:?— i*:i $6 
o o'tetcJbngaLfc«®-esiE**x*M®?Li 1 icaiS* 

1±ri>U a>'!7xy\3a)aS-tl=fiti^ Lfc= CCDtt^t? 

'J a vrt? x/\ 3 (Dmm±{z^if^^m^^=S:mktmm 

i^mwYlz^ -oXm^Ltzt ±0. . S'C-efe-afcc 

^fc, m.it'^9l^m (T i NIS) S->'J=l>'!7x/N3© 

mm±iznm^ ^mm^^ i o o^PB^^r^cofct ci^s, 
X v-^ 7— 1 c7>»*ta>a® Jif>K a?tici*«3!><± < JKj* 

MI*i^©L^C*^ofc, *>U3>'t'x/N3<7>a® 
JilrSSt^r^SO. O 5 //mJM±<0/^— r-f ■?;u©fl^ 
^,'^fA^ofc„ JSJoi^T^, t— [HlS&/^^'->1 2-^ 

eootj&x&^Si^i o^j-ciiaLfcp *fc, t— ^— . 

(siss/'?^— >i 21=2 00 vcoaiE^-EnJinL-cBii^ei 

$&LfctC5. :yxv-V'7— t$:i a)iaJSttMigA>e>6 0 
0°C^t?6«-T?SiJ2Lfc. 

[006 7] (SIJfi«lj5~1 7) mmm5~-\ 7t?l*, 

1116601] 1 tmc:f5}ix'm.mni}<i&^t^ti. mm^ittzm 

[ o o 6 8 ] 1 ^fecoM-lbr/us — o AMJ^-f*(D-:^o>^ 

tSiir^i 1^ -5=- lxt»3fei:J^l3fea)!iSll*:i-?^JUH2;un—X 
^**X(*J 9 O 0"^T'flSfliU> ;gJg 1 7 O 0°C<DMm**X 

Kxm^mf^ :i 1 1= J: y , as^jg t lt t-^i -ig 

[0 0 6 9] t 3 1 «C(DS^bT;U5-^A|t^$g(* 

cD-:^©^®±(=jy.TcDS 2 i=is« LfctssscDisafig^ 
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^ 5 X 5^ ;u-b ;u a — X ^/ <^ > L tc t, (D Higi] 

^ffiLfco c*t^^m**X*lcr 9 o o**CT?BJiB§Lfc 

;SS-C-^«:b'::^ tfi tUBm-t S Z i: (c J: y IS L o 
[0070] c:cDct5(::LT. HAici^^tt^cka^ft 
— ^ — [Hl^/ < ^ ~ > ^ W)^ L Mlb r ;u 5 - O 

i/-V'7— tl^C0j?<^li2. Omm'Crfeofco 

[o o 7 1 ] t#ibttfc:trx''>-vr7— f$:i 1 i-^-rc 

VD^MCDrtSPfcM^JX^fio '^x/\«|t<*2(D±lClg: 
S3 O Omma>->U=l>'t7x/\3*«Ei±r;gS7 5 0°C 
[cApHftL/co :trxv'-vr7~1*1 (Dt — ^—©S&z^ 

^i — >1 2IC2 O O VCDSI±$EnAPLr:^*Xv"Vr7--'l* 
1 ^6 O 0°C(cip|^Ltc^®t?JSlS;::yx^Sii?Ll i 
®5S^?i±T*>'J=J>'l7x/\3<DS®±lc-Kf&Lf=o i^U 

3r^<?5J5JS:^'X^ffll^T^^b5^^> (T i N) ^S-i^U 
=3V't7x/N3<C>S®±lc1^^-rS«aS*1 OO^PbW^S: 
ofcTb^ ±rx->-vr7— f*i <r)^®-\i>Sii?L1 l-e[*Mff^ 

'!7x/\3(Da®Ji-ei*SS0. O 5 /imJ^l±0/<— 

cDt— ^— £h]S§/<^ — > 1 2-^a>m;llcD#tiS^^^it$-t± 
-Sih. ^^xv'-v^— -1*1 cos^iie o o'ob^i^SS^'C 

1 0^-t?liJSLfco t— 'S'— — >1 2IC 

2 o o va>S:J±$EniaLTm;JS^«*&Lfc t 

-v r7 — i* 1 (D;SMi*M;a e,6oo^c^-e6 ^^--eifla 

Lfco 

[0 0 7 2] HfiS^I --At?!*. ^^Xv-V^— tt:^:7'V 
^namcf^ 7 o o°co;gs-ei o o OB#P0^aj^ffifflLr 
tPnlMA^^fJ&^oyrTb^. 7 5 O^CCDjSJST? 1 O O OBtFeia 
$^{gfflUfci:C^. lOilcfii^^ 8 O 0"CCO;ajg-ei 
o o oWFP0iasn$fflLfcic;5. ^om^3m. t— ^ 
— a)^^b*<m^^^f-o :y'vXJicDiS^^bfcJ:oTt— 

[0 0 7 3] Slifi^Js. 1 1-ei*. ^f;^^^^— f*$:7 

•V^IISa4»7 0 0°C(D;SS-C1 OOO^FbI. 7 5 0°C 
(D;SJg-T?1 O 0 0^re^®^^^^LTt,Pp^M7!)^'^^:7b^'Dfc 

[0 0 7 4] USS^Je- 10. 12 — 17 trl*. :tr;^v^ 

■^7— '(*=£37^>^#H^»13 7 O O'^C. 7 5 0°C. 8 00 
''C(Dl^■r*t^D;gSl? 1 O O OB#P0l3Slg|fl!ffl LTtPo^SA^ 

[o o 7 5] mm,m ^ s^mt'r^m^m^^mf^^n 



^ LTY203^5Ma%. A I 203$-2aS%j^*nL. 

C7);g'&ia^$X7fU— K^-f I^JtLfc^. Ilg3 8 0m 
(7)i?EIf^{*$;aS8 0 O^'CCDgm^'XctiT^KiBiLfc^. ;S 

Si 5 5o°ct?4^PBmsgLfco mhi^tzmit^^mm^ 

[007 6] SJS^J 1 t m i ^omit^-^ 

a 1 tSL<Dmit^-(mmmm^mm^^m<e, o x i o 

-6/°CCDS r02-A I 203^^^bita-tr ^ S ^ 

ff^jSL-cmfe-^tJit-TMSitfxct^ 1 1 o o''c(;>;SS-e*n 

[0 0 7 7] !ii=)*l.fc*rX->-V'7— ttl 1 lC*-rC 
V D^acDl^gPfC$M«?fiXA.fio 't7x/A-Kf#<*2(75Jifrit 
g3 O OmmO^v'J =3>'^x/\3^m-t±"C;gS7 5 0°C 
icJbD^Lfco — ^F. ^^y^Sz-V^— i*1 Ot— S?— HES/^ 
^z— >1 2(r2 o 0 va)Si±^^*PLT:^*x->-v'7— t*: 

1 $6 0 0°cic^}QiaLfcttSTJSrE:±fx$SJl?li i 
ai^^itTvU =3>^x/\3CDa®Jil::#t$&Lyco vU 

[Cj:oT;H^Lfc<t ±2. O^'CT-feotiio ^fc. 

F;fScDJ^l^:^*X^^l^T^^b^^ > (T i N) M**>U 

=3>^x/N3cD^®jiicff^j?g^^5a^^i oommn^^ 

r!7x/N3CDaDiJi-ei*^SO. O 5 //mJa±<Z)/^— 

^t. :^-Xv'A'7— ^*10aJS(*6 0 0"C75l^^^;a^■r? 

2 0 5i^T*^ilalLfco ^fc. lHlE&/'?5'— >1 2lc 
2 00V(Dm[±$B3JnLTm3a*«f&Ufci:c;iE>. :tfX 
,>j^r7_^-|(7)=gjgli^;b>e,6 0 0°C*T'1 5^J^-eSJ 

[0 0 7 8] (||JS<91i 9)KM^br;u^-^A (a i 

K^-riS::^tf-^. IlS3 8 0mm. Jl^ 1 mmCD 

o o'ccD^masEcf-eflffifliLfc^. ?asi 7 7 o"c-e4 
BtPelilssufco i#^nfcKS^bT;u5-ri7A**^»a)-h 

r o o 7 9 1 1 i Crfer^-^ 1 *SctDM^^bT;u 5 

iSL. 1 teC0KM<bT;uS-^Ai^«Si*lc^flg§I^ 
iS35<5. 0x1 0-6/«cCDS I 02— A I 203^^1bi^ 
-tz^S'V^'Xjf Si^i5KLTSta'&4:>iJ:"CS*:tfX*l 1 
o o°c<D;SS'eiall&^'&Lfco 

[0 0 8 0] ^#t)tt/c:tfX->-^:'^7— 1*1 1 (::^-rc 
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S3 0 Omm(D*>Uzj>'i7x/\3$iEiJ-TajS7 5 O^C 
(rAP^Lfco — *rXi>-V'7— cot — ^r— {sJSS^^ 
^ — >1 2fc2 o O VCDmi±^EPttlLr;b''x->-v'7— 

=3>'^x/N3(Da®fCt5lt§;gS^^*^^^S®;aSlt 
Rlf^COS/S:yx^ffltNTM<b^^> (T i N) m^^iy') 

=]>'t7x/\3(;)a®±(cj^^-r€>i2vs^ 1 ooB#Pe1^T^i: 

^xy\3CDa®Jb-T?(i*ugO. 0 5 /iml^iiO/^— ^< 

' cDt— [h]S&/\°^ — >1 2^cD®;lg<;>^$g$1»ih$^i± 

2 0^jr'IilSLfco Sfc. ^~Is3^/^^ — >1 2fC 
2 o o V(©BiE$ffij!raLr®ai^eiJ&Lfct c^. iSy^ 

i>-vr7— ^$1<^)aigl*^;a;&^e,6 0.0^^-ei 5^J^t?llJ 
[0 0 8 1] (3l)5E«iJ2 0) HJfiMl i:l^i:S3t:^;^$ 

3M4%(DY b-N d a - 0 3^<7):«'^X ^JSAD Lfc 
^— h^FPPJL. 1 6 5 0°CCD^Jg-e'M#<^|-j-f-o 

[0 0 8 2] mh^Htz^7.i>'vr^—i^^ i ic:T^-rc 

g3 O Omm<;:)^xiJ =3 ^'^^ \ 3 ^-Sg-t^rT 7 O O^^C 

>i 2IC2 o o V(^>mJE*EPi!raLr:tf:x.->^'7— 
1^6 0 0*'c[::JnfSiL/=tt®-r?jElS:*rx^SS?Ll 1 1c 
a^S^i^TvU =J>^x/\3<DS®±lc«$&Lfco CCD 

-e-> u =1 > 't; X / \ 3 CO ^ S rt ^ SS^^flfi 
^®;Saftl*J:or;1iI^Lfcii:c:5. ±0. 4^CTfeo 

N) M^i>U:a>'!7x/\3a)S®±(cffm-r^«tS$ 1 

;!)^i^S;g*T?7^-eii]^Lfca ^/c. t — ^— SgS/^^J 
~>1 2(::2 O O VoaEE^HliPUrmi^^^S&Lfci:. 

5^3^-CliJ3lLfr:o 

[0 0 8 3] (IISg^J2 1 )||j5S<?Ji <b:(^i:§?5t:fir>iirj: 



mS^^SS^Jl i:[5]i::;^;l&-Cff^i5KLT. 5 «cc7)*S$£i*cD 

[0 0 8 4] m^Mzii7.-^^r)—^^ 1 fc^-rc 

S3 0 Omm(7)i>'J n V'l? x/\ 3 ^W'^TiSJg 7 O C'C 

^f — >l 2[c2 0 0VomEE*EP*PL'T:f3X->-v'7— 
1 $6 0 0°C|rJ!jp^Lfctt®-eSf6:trx$Sa?Ll 11c 
®ig$-t±rvU=l>'^x/N3(DSffi_t:(c#t$gLfco -CO 

i|*^r-> u a x/\ 3 coa®(cfcit^;ajg^:??3$$iM 

HSiSSI+fCcfcoT/lil^LfcirC;?). ±0. e^ce&o 
fco fi^f^^DSI^;;:tfx$fflL^-ca^b^^ > (t \ 

N) li^v 'J r!>r^x/\3CDaS±(3j[^J5E-r^5a^$i3 
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(54) GAS SHOWER MEMBER FOR SEMICONDUCTOR MANUFACTURING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gas shower member, capable of making 
reaction uniform inside a semiconductor manufacturing apparatus and having a function 
of preheating the reaction gas, while the gas passes through the body so as to 
suppress the generation of blockage of through-holes as well as generation of 
particles. 

SOLUTION: This gas shower member 1 has a sintered aluminum-nitride base material 
member 10, having a thickness of 5 mm or smaller and having a plurality of through- 
holes 11, and has a conductive layer formed on the sintered aluminum-nitride base 
material member 10 as a heater circuit pattern 12 or an upper plasma electrode 14. 




THIS PAQB Bi 



